extremely strong. Unfortunately, there are, at present, no measurements of the field statistics in extremely strong turbulence.
In this paper, we shall assume that the field statistics of a point source approach gaussian in extremely strong turbulence. By using that assumption, we shall then calculate expressions for the averaged intensity, intensity correlation and scintillation index for a source of arbitrary shape; the source may be either coherent or incoherent. We find that the scintillation index always approaches unity. This result appears to disagree with some recent calculations by Rumsey 6 who found that the scintillation index for an incoherent source approaches zero in extremely strong turbulence. The reason for this apparent discrepancy is investigated.
COIIERENT SOURCE
Let us first consider the scintillations in the received signal from a coherent source, such as a laser. By using the extended Huygens-Fresnel principle, we can show that the field distribution e(p) in the plane x is related to the source dis-
where k is the signal wavenumber and tp,p1 ) is the additional complex phase due to turbulence of a spherical wave propagating from (O,p 1 ) to (x,p). We now desire to obtain the long-term averaged intensity (I(p)) and the long-term averaged ,rtensity correlation (I(p)I( I)). By long-term averaged, we mean that the average is taken over time.a long compared with the coherence time of the turbulence. "00 -00
and
Let us now employ the ergodic hypothesis so that the time average is replaced by an ensemble average. In this case it can be shown that
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where for a Kolmogorov spectrum for the index of refraction fluctuations, we have 
and C2 is the index of refraction structure constant and K m 5. 91/1o, where I is the inner scale size of the turbulence.
We now assume that the turbulence is sufficiently strong so that the function v(p_, ) S exp ) is a gaussian random variable. As discussed earlier, the general theoretical solutions of Prokhorov et al 3 
If we now use Eqs. (4) and (8) in Eqs. (2) and (3) showed that m -1 for a plane wave.
INCOIIEiRENT SOURCE
We now consider the case when the source is incoherent. We shall assume that 
where I s is the intensity distribution of the source. Upon using Eqs. (13) and (14) in Eqs. (2) and ( 
Equation (16) is the generalized version of the Brown-Twiss formula and for no turbulence (i = 0) it reduces to the usual Brown-Twiss result.
Next let us obtain the average over times which are long compared with ' If we again assume ergodicity, so that we replace the time average by an ensemble average, and then use Eqs. (4) and (8) (17) and (18) we have assumed that the measuring apparatus can essentially measure the instantaneous values of I; that is, we assume that the apparatus response time is short compared with the source coherence time.
.00
Equations (17) and (18) represent the averages over times longer than ra, assuming that the field statistics for a point source become gaussian (rather than lognoc-mal, as is the case in weak turbulence); in the limit of very strong turbulence it is appropriate to use the form in Eq. (7a) for D so that (1)2 11+j 2 .
(20b)
By a more complex calnulation we also find that We find that (..)
If the measurements are made in the manner described here, the equivalent scin- Therefore, the result we obtain for the scintillation index of an incoherent source depends on how the intensity measurements are made. If the mctaurement apparatus can obtain essentially instantaneous values (that is, time response short compared with source coherence time r-s ) of I and these are used to obtain (1) and (I) then the measured scintillation index approaches unity in extremely strong turbulence. However, if the measurement apparatus can measure only the value of I averaged over a time long compared with the coherence time of the source, we find that the measured scintillation index will approach zero.
